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(57) Abstract: A novel compound which is useful as a preven- 
tive or a remedy for diseases in which HDAC participates, in 
particular, tumor and cell proliferative diseases. A depsipep- 
tide compound or its pharmaceutically acceptable salt has a 
favorable HDAC inhibitory effect and an activity of inhibiting 
the proliferation of human cancer cells and, therefore, is useful 
in treating and improving diseases and pathogenic conditions 
in which histone acetylation participates, in particular, tumor 
and cell proliferative diseases. 
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m m * 

7~if(HistoneAcetyltransferase);HAT) £: fc * h VflfcT-fc^/WfclM? (t* h Tir 

t?(Histone Deacetylase); HDAC) t <D'<? IS* C <fc otW SH"CV»5 £. <t 
^tlT^ 1 ?, IKOM HAT jfelNC HDAC #|r!J£ &ft*<0te¥W»{C*3tt5 

g^4#$ft££*l-CV»5 (Ogryzko.V.V. et al Cell 87, 953-959, 1996, Brown,C.E. et al 
Trends Biochem,Sci. 25(1), 15-19, 2000, Grozinger.C.M. et al Proc.Natl.Acad.Sci.USA 96, 
4868-4873, 1999) o 

imm-i, »^7tf/Hkk^ hdac pi$m£^i- 5^ 

tf&lffi i VfttbtlXb^tz (Counsens,L.S.et al J.Biol.Chem. 254, 1716-1723, 1 979) „ 
W£.VottffiMyo<D TrichostatinA(TSA)tt^BTOW^^it> t (Yoshida,M. et 

al Cancer Res 47, 3688-3691, 1987, Yoshida,M. et al Exp.Cell Res 177, 122-131, 1988) , .7 

XY-ux*ffiM1rZ>Z.b1£fL&Ztitz.o tsa temmftfcMT-tJ-Mkz x b>&W 

mzits wftmm\,tz hdac ^m^tz^m^b tsa hdac piwj-cfcs^ 

(Yoshida,M.etalJ.Biol.Chem.265, 17174-17179, 1990) o 

hdac iffiHii, mmmmwit, &Km&tote<ommiE%<k. #<mm, r^h- 

X (Marks,RA. et al J.Natl.Cancer Inst., 92, 1210-1216, 2000, Kim,M.S. et al Nature Med. 

7 437-443, 2001 ) 0 m5-M$kfc, §B&££.m, BUHffi 
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(Darkin-Rattray,S.J. et al Proc.Natl.Acad.Sci.USA 93, 13143-13147, 1996) ft JfDlM&iMt 

(Steffan,J.S. et al Nature 413, 739-743, 2001), WLJ&tt<D%fflLM (Chen,W.Y. et al 
Proc.Natl.Acad.Sci.USA 94, 5798-5803, 1997) ft ¥U* fclSJB tlT*5 <9 N ^frfflfr 

FK228 (IWffcfciU #ISL RtrT5*-C*$ix5^'&* A, B3fct;tC# 
tfcfctt l £1*2 #80 5. rne>^b < fr*fiA0* hdac aWffl«r*t, 

I OH Y OH 

°Y NH o °y nh ° 

^S-— S- 

l^nXM. 1 1 Nakajima, H.b, TExperimental Cell Research.], 1998 f? 241 
% 126-133 H 
[#fF^C^ 1 ] S££M WO00/42062 U y Y 

vmxn. 2 1 0 *mmftmwmNm 2001-348340 
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titct h«(;tt5ilia)ilftHStt^t5lrS^^^/f Kte^OtutB 
<^fc£#l A, B RX? C) £¥Htbfc 0 ZLX, Ztib<Oik&m&&1ri1tm)HCm&ftm%: 

mh. *mm&. hdac umnRn^mmnt lxgrk. (i) r^^nsr 

•f*/'*?? Vfc&m i\Y&m Q £P&f2-f3) ^L<{iT^ (II) ^^ti5f^> 
^L<«, T^(I)T'*$ttS¥®^«Wt^o^S[a] 25 D -349.3° (c0.05, 
TS:(I I)-CS$tu6¥ffit»3t^;^t^o^S[a] 25 D -65.3° (cO.20, *9 /- 

£<p^ymzh(Dxh%frbM&fc<vm-mE>mzte^xtez<Dm 

^Xlt^\ 




s 



(i) 



(id 
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±* (i) ^t<fi (id ^sns^^^wb&to**: 

3Efc» ±1E5$ (i)Xtt(H) -e^^ti^ryv^y^Klb^^fcfi^tibo^ 
»ftt^ot, W$S)*0±5C (I) «t<(± (II) T^^tlSx^^^ KflS 

Jg (Pseudomonas) fc*r*3ttte£*^*&*f^ftfc-C*f*U ^it^^W 

m $ ^ i o t # n £ 0 a tt^^»©»3ft*ifeiJi*5 v > -cffiffl -r 

- (Pseudomonas sp.) Q71576tfc £ ^ 5 £ t # T* t 5 „ *0»tf>«^fttt#if;i 
WOOO/42062-^43f#tiaftOa9-C*>So ft*3* *tf«ct4S/a— « t°- 

(Pseudomonas sp.) Q71576<t LrafcSt^^ASIIft^^flF^Wfl^**!^^^ 
-le:Stt#-^FERMBP-6944^- (#16 B 1999^1^ 8 0 ) t UTBa»#K*^TV>S, * 

^*t°- (Pseudomonas sp.) Q71576tfctt, ^*>b^Ki$ttfc|»^«J 

f(&k\z.m^t>tiZ&i&£ LTtt, - Q71576ttc*s#iJffl-r*^ 
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»«3idF-^, SftTytsj'A, JjfcgftT^-pA, IST^-^A, ^K*© 

#2 L < 2 0 ~ 2 8 Wifi-CfT^tlSo *&*fe<£> p Htt*& 4 . 5 ~ 9 % &S. 

M^ctrat^s^^ a» i.-i o His, #*u<f*2~7 B^arc* 

So 

-2, y-r-t^v (sftii, ^tho hp-2 0, ^t^iycHP-20, 
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(hplc), ft&&m<D7£mz£y&b\mmz#mnm-rz>z}:&x*%z> 0 
torn* *mk temmmmzti. apwxw:*apw»-a^*Hs. 

#:^B^fc9^l/^blOOOOmg/in\0£L< fil0~5000mg/m 2 ^g^-efc 9 > mSrllal 
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;vd-7 7^^ h ft if tf>n# * ti 1 jSift s> 5 v * itffifemk&Wi (Dyj^J* xW& 

m<D£oteffimh u-*3K ##3K P5m\^tm^x^xi>^\ 

MZtea-tZo *tto*«»J, »«WU©*R#Jfc UTfi, ^JtimitUffllSTk^^ 
a*»*^**L5. #*»tt©**»J, «#J©^#J£: LTtt, tfiRtfT'pfc 0 ^ 

i$b\z.mmm. mmm, jutau mmmi<D*i%m 
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tr=/n^p v k^(pvp), #v if uy/y =i— /i/(PEG)*$<B7i<SM4i*5$HF\ #a-#> 

i/^^/VoQ^/Hr^p— *(CMEC), W h'n^f^nlf/^f^fe^B-^^^l^- 
h(HPMCP), ;<< 9 T V V AM* fvW- ^ #T ? V A*t&M&# frJ K7 * * h L, S, 

^jsfe^w ens. si^'iia 9 > Br*tto*ii:i-s*fe, im * h y ^ 

^fxy^i 78-82,(1988)#f$L 

|U 1 ft, Q O 'H-NMR h/^^ir a 

112(1, MQ© l3 C-NMR*^ h^^-fo 
HI 3(1, {k^R 05 'H-NMR h^£r^-f 0 
II 4 R <D 13 C-NMR X**? h^^r^-f o 

^=i-*l0g, #xh**-^20g, # !J ^7" b ^5g* #f3^**5g, !StBft*^'>9 
A4g N fce*lLSr£tfJ§J6 (pH7.0)100mL£r, 500mL^<Z)E^77* =M-#&U 120 
t«fliflfc 0 ^ 7 h*35#*CA< K*^7> 
Q715768c&«£flfco-C#«U 28<C, 2OO0*g/^O*#-C3 0 U 

f0^2g, L-^'T^^<feifeifi-7KfP'»0.5g, TKiiTKlL^tfM (pH5.0) £l00mL 
-f 0500mL^^)H^ 77^3 U 120 o CT'20#M® Ufc„ n <0JgJfilC|&iB»Jt 
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Z<0£?\Z.LXm%Ltd£%mUCH^X. 6000rpmT*10#P£:t<k#«££*Tofc 0 ± 

si^iMM-epHs.oiciiLt, mwc^f-MzxmttL, m*.msti- v v t^zmu 

, STR-PREP-ODS-M (20 X 250mm) StfT-fe h~ h U /U/tK (30/70) &ffl^fcHPLC (flft 
i$9ml/min) Cl!)ILttU fi^l$W28#a»&36#©®# 1 £fcfc 0 1 Sr«JET 
"CfciffiftH U ^/-/Mdg^Lfc^ $ bKCOSMOSIL (20 X 250mm) RV*7± h 
= M /U/0.25% h y 7 p pffift* (40/60) fcJSl/^HPLC (Sfcg9ml/min) <HtV\ 
#I#M15.2#0 t°-?<Dmft 2 b$kft#m6.5&<D t°-?(DWft 3 &#fc 0 K# 2 frft 
»ftH1"5- tfcit^b^KiJQ 5.6mg£, H^3Sr**«H1-5- i:tJ: 9{b^*R 
ll.8mg£#fc„ 

?Hfc0!l2 

^VVn-^lOg, /tfxb**-^20g, tfy^hVSg, BH$^**5g, 
A4g,^®*lL£^tpitfli! (pH7.0) l00mL£, 500mL^<DH^77^. = U 120°C 

Q7l57685&St#oTig«U 28°C, 200®(B/^O*#-C3 B 

Lfc, ft^±IEi^O«*500niLSr3L^<D=A7 7^3^aL, 120<C 

-e2o^re«iiLfc„ r*nc»-aa*#««r2%o«^-c«3iu, 28°c > 2000^/^-0 
&#-e3 bih£&#*u ufc 0 »^*««i±, 3001^^-77- 

* yf — lz.^l'-y h50g, Jj<y^h^5g, £]^*;*5g, flfc»-r A-bzKfP^J 
2g, L-v^^O.5 g , U-J-^p y V0.5 g , 7kii7klL£-^ifJ#J& (pH5.0) 200L£tt&^> 

no'cvioftmmmvtco ^ti\m-mmmm*\%om&ximu 2o°c, wehe/ 
fe^2ooLoiim*^^#-e7 0 mmn tfc e 

xmwt±.mmt\^m\.tc 0 ^^±M^20L©^^-f^^HP-2o (Hsib^xn 

ttJK) £»Lfc*M118cm, %i$ 150cm 7 A£iiI>g£-eT, @ttfc£-*5«?«r!ft» 
ftV^-esOL^TKilTKTfTKacLfc^, 30%* */-/UzM0L, igg^T30%T-fer 
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©g^fvl^O^T, pH3.0 "tftm^'f-fl'toto* 3 lEltTofco »|fc3:^/Hftia*t«l 

r. © ct 5 £ LTftfcaWIMfe 21. 5g £ YMC PACK Pro C18 20X250mm (YMQRVT 
-feh- hJJ/W# (40/60) HPLC 8ml/min) fc*0igU*U ^B#W 

YMC PACK Pro CI 8 20 x 250mm (YMC)&W * 7 -/Wzk (60/40) SrJBWc 
HPLC (« lOml/min) CI9IL#U ©#2 (§W117.6^) &tfM#3 

Q 80mg &#fc„ S^3r47K»«i:ft5*t?*tt«, $;«Uct)©^x^y- 
/VtS^itS n t HI £ 9 R287mg £#fc 0 



10 



WO 2004/020460 



PCT/JP2003/010957 















[a] 25 o 


-349.3 (c0.05, MeOH) 


—65.3 (c 0.20, MeOH) 


aw 


C 2D H, l N,O i S, 


C 22 H 35 N 3 0 6 S, 


i«#«f£fCi:##r(FAB) 
H-JMt 


506.1442 (M+H) + 
506.1453 


502.2059 (M+H) + 
502.2046 


*ma X MeOH nm( £ ) 


265 (1600) 


End absorption 


v max (KBr) cnT 1 


3320, 2960, 2930, 1740, 

1660, 1550, 1510, 1430, 
1320, 1260, 1160, 1040 


3380, 3330, 2960, 2930, 2880, 

1740, 1670, 1540, 1520, 1430, 
1360, 1300, 1270,1160 





q <t^m r 

4&&&8fcJi^5££#tii3fc<5o :©T^ (I la) t^^ixSfy^/f « 
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(I la) 

*%wik&mz, &m*»M\z7jk+£ i )\Zs hdac niffiiiit, *^tt 

IMSHtSttt^Afc tTtt, 0>J*.tf, gS&S#iS> £j#^a^f <bft6o 

&»m i : hdac mM^. 

(1) HDAC Offi&ftS! 
t hSjfiL^*5l5 K562 i9*ilLfc^^^ffl^<D^jfe (Yoshida.M. et al 

J. Biol. Chen 265, 17174-17179, 1990) l^ottt^l, ^£>tttt!« Q Sepharose FF 
(77/^->7tt; 17-0510-01) &fl!V\ 0-0. 5M <D NaCl ©M^Et- «t 9 HDAC 
(DnftffiM&ftofco Z<D'& S HDA^«[15mM V l/ftt* V$J» (pH7. 5h5%^'J-fe*- 
/V, 0. 2mM EDTA] T38#f£fTofc. 
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(2) hdac Mjstt©** 

Nare, B. et al Anal. Biochera. 267, 390-396, 1999 ^^X£j&&tltl, ttf- 
y it [ 3 H ] T ± 7 >\s t * V y H4 ^ -f =$- K ( aa 14-21 : 
Biotin-Gly-Ala-[ 3 H-acetyl]Lys-Arg-His-Arg-[ 3 H-acetyl]Lys-Val-araide (Amersham 
Pharmacia Biotech *±h OT C 3 H] Tir^t * h >iB&fB1-5 0 ) & HDAC Pfi^T :>/ 

[ 3 H] T-fer^Wt^ h>£ 60mM is?-** U"f h— ^(DTT)^-atf HDA Itlt' 37 
MMIC*3RL^ttSr25/il (D ^ffifSS • SWLfc HDAC W# 25/z 1 ££j&£L££ 
U:t2HMSS:^fc«, lMttlfc* 50^1 flSaJDbTSJESSrfltJk**, £ btegtefc^ 
^800/ii Srflnx.?.!^ • i!'C>S:fTV\ ftSf^f-^S 400^1 ^v'yf /<w t/w 

2u 1 j^niu ±ib'©t &ni z tx\ mm<D hdac \ztttzm&m&*tii 

*%W<Dit&m Q &tf.R HDAC fia«Jgtt&* U lOnM (OWkSt^^ 

x 5o%zk±<D hdac mmKmm&&^ Lfc„ 

96 ftx* h:/^- h+fct h*JM&* WiDr feSWifc hSik^**K562 

M£5X10 3 Wwell 5»iU 37^ 0. 5% CO, ^I"^ L 

fc. 18B#Klfc, *«J^*RL/t»*SE (DMS0) ^ct^ffi^ <omfe<Dik&® Q Xli R 
^PU37°C, 0;5%CO 2 -f V*a^-*-*^$&fc72ll#IWi&*Lfc, tgit^ jNM&Oi* 
M% Alamar Blue (BI0S0URCB th) &JB^T$J£U 0. 1% DMS0 » • »fc9*3J;T>* 

0. 1% dmso mm - mi&te L©#K*©8y£M&-e*im o%pa§, ioowm t lt 

i*oiWa«fc*ft, tim^r 50XIWt-**A (icsoffi) * logistic BAH:: J: 9* 
tti bfc„ fb&to Q © WiDr &t>* K562 *WJtete#t-SJfWll&*iSt|&£© IC50 Utt 
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3. OnM RXfi 1. 4nM, t tc4t&V>> R <D WiDr RXP K562 jNM&mm- 
CO IC50{il}±^timo. QnM^t^O. 6nMT*fo <9 LTV^fc 0 

35mm y V K562 1. 5X lOW^V r>a|:/i5J:9jlf U^f> 

fl^K (DMSO) *3j:0S^CO^it (0.3~30nM) (D\\jatyH Q Xfit R ?T^P t x 37°C, 0.5% 

fc 0 jt<i>#gttC <fc 9 Lfcli)IS»C TEN buffer (10 mM Tris HC1 (pH 8. 0), 1 mM 
EDTA, 1% NP-40, 1 tablet / lOmL Complete mini (Roche |±)) SrS^JP U 7K-h"C 10 

ftrntkm.®, mMmizi:v±mz®w.L, «o 0.4 m mwt^x<m^L^±x 1 
12 b$to±^«l^, ttmm^m'b / M^^'omuL7± hve-muttR 

7;y K7^— K^^T^fibfco h^eM{^*^3:li^■C^&(^V^SDS-PAGE, 
^X^y^n 5/ h^tfofco -«frKfi#CT-fe^/Wbt* h >- H3 trt<* 
(UPSTATEbiotechnology *±) -^JftftKlte HRP ^l&Ja ? f-=¥#Cfr (Amersham 
Pharmacia Biotech tt) 3r{£ffl ECL (Amersham Pharmacia Biotech f±) \Z.X%%% 

wan Lfc 0 q 3m r ^m^y^xnmmmm^^Mz.tt^.Lxmmx 

Q TkXf- R f£ K562 »f*l ic&V^ HDAC IrPlStt:^ h >-<7>7-fefvWfc£7uI£^ 

SXTO^lM^^H^M.tii L<223>(£{2, r Artificial Sequence] <D|ft^^:IE|fe't"5o 
3 # S 7 # S tf> T S: J ^ Xaa ^ t h N 6 - [ 3 H,] acetyl lysine Xh% Allft t 
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m m <d m m 



2. f|*0|5S 1 mmnR (I) -C^^tLS¥ffi«^^L^O^«[a] 25 D - 
349.3° (c 0.05, ^ * y-^mm) ^1-5^ «b ^m^S^/v^:^ K<k#* 
©Jlttft:, 3gL<Km#<B*&miE*W>5£ (I I) -e^$tL55pffi«itS:S:^rL^o3te 
ft£[<*] 25 o -65.3° (cO.20, *?;-;mm Z^-tZZtZftmblTZT*?^-? 

4 . ttmai-cfc sit #<afsig 3 iE^wg^«^ 0 




s 



(I) 



(II) 
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SEQUENCE LISTING 

<110> Yamanouchi Pharmaceutical Co. Ltd. 

<120> Novel Depsipeptide Compounds 

<130> Y0342-PCT 

<150> JP2002-255141 
<151> 2002-08-30 

<160> 1 

<210> 1 
<211> 8 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Inventor: Nagai, Koji; Taniguchi, Masatoshi; Shindo, Nobuaki; 
Terada, Yoh; Mori, Masamichi; Amino, Nobuaki; Suzumura, Ken-ichi; 
Takahashi, Isao; Amase, Mitsuo 

<220> 

<221> PEPTIDE 
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<222> (3) 

<223> N 6 -[ 3 H,]acetyllysine 
<222> (7) 

<223> N 6 -^,] acetyl lysine 
<400> 1 

Gly Ala.Xaa Arg His Arg Xaa Val 
1 5 
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